
a # m # it tf 

JAPAN PATENT OFFICE 



USPS EXPRESS MAIL 
EV (15 086 3(9 US 
APRIL 20 2004 



& * £ t H — t? $> z> z t zmw-r & 



(± r ia o m 



n fa £ tt r 



Ira&hTl This is to certify that the annexed is a true copy of the following application as filed 
WSBM ith this Office/ 



m si ^ j§ b 

Date of Application: 

WSm' ■ # * 

i|\|\^^!vpplication Number: 
St^SllsT. 10/C] : 



A 



>plicant(s): 



kin ■ v 



2 0 0 3^1 2^ 1 H 
December 1, 2003 

#H 2003-401557 

[JP2003-401 557] 

Sumitomo Electric Industries, Ltd, 




tbiiE#^ tHiE# 2004-3001 190 
Shutsu-sho No. Shutsu-sho-toku 2004-3001190 



b # a # w it 

JAPAN PATENT OFFICE 



doc (re + &<f6>¥5 

USPS EXPRESS MAIL 
EV 415 086 349 US 
APRIL 20 2004 



su *s # <o m m iz re m £ n -c <^ & m m a r re ^ m n » s k is k $ *i x 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

^, m f f v t B 2 0 0 3 ^12^ IB 

Date of Application: 



2003-401557 



miff m 

Application Number: 

[ST. 10/C] : [JP2003-401557] 



ffi m A 

Applicant(s): 



2004^ 1^200 



Commissioner, 
Japan Patent Office 





tbSEff ffiIE# 2004-3001 190 



12 0 0 3 - 4 0 1 5 5 7 



^-v: 1/ 



[#«*] 
[61ff] 

[ttma] 

[&Tft] 

[§S"JH#] 
[ft*] 

[SI9J#] 
[ft*] 

[Q-mxamffi] 
[ft*] 

[ft*] 

immmA] 

[ft*X(i*#] 
[ftSA] 

[ft*X(i*^l 

[#S±] 

[ft*Xii*#] 
[ML /cftS A] 
[«»|J#-^] 
[#S±] 
[ft*Xf2*#>] 

[#S±] 

[ft*30i*ffc] 

[ft*Xi±*^] 

[#3ffi±] 

[ft*3Ui*#] 



1032081 

¥J&15^12J! 10 

H01L 33/00 
HOIS 5/347 

A&TfifjHrfEEBS-T Slf3f tt^t^Ifft^tt 

APCTitk^EftM-Tg l#3# fttt^I^M AK 
$ Aft 

AKTtTjttTEE SM-T §lt3f tt£*3o:#l*5$;£*t AK 
M-lil v£- 



000002130 
100064746 

am. 

100085132 
100083703 
100096781 
100098316 

mm 

100109162 



3 3-^- 



mSE#2 004-3001 190 



mm. 2003-401557 ^- v : 2/E 



[f-m-^m^] 008693 

imtt&m] 2i,ooor 

\m&%\ mnmmm 

mmw i 
\m&%\ mm i 
\m&%\ wmm i 

[^M^ft^-^l 9908053 



ttliiE#2 004-3001190 



mm 2003-401557 ^- v : 1/E 

[»*^ 1 1 

<r t^tt¥4Mt3M& k $ ti , n m ? 9 y kji t p m ? ? v vm t <n ffl bz m±m £ *r -r 

h I I -V lMb^^#:0|§^:*T-T^o-C, 

> K^r> v -fX r>*§ w<> y 7°&^&#S#<0^'j 7Jf£, tfzwltipM? 7 
[fjf^2] 

[W*«3] 

HuffinM^ 5-; WnIZni-,MgiS y Sei-, (0<x<l „ 0<y<l) 1^ *) „ 
fjiepM^9-y KJBtFpMZ m-xMgxSySei-y (0<x<K 0<y<l) If 
1 X*i 2 Kfem^Sfff&ftltT-o 

WttR'* 1 ) rm^B e fc#tr I I - V I Mfc^%^*#^&^ 1 ~~ 3 O^fft* 

fly|E/^J 7l#\ Z m-x-yM gjBe y S e (O^x + y^l, 0<x. 0<y) ~C$)2> 

> i - 3 m^r^fciEfto^vftn**^ 

[i*#£6] 

BUf5h9-7^^Z nSxS ei-x (0^x^0.1) -C£&, Ml~5<7)^W 
[»*«7l 

fy lEffc£-ito#3H*:3£«£ n S Z n S e JMgJU^&ffi ^tz, iifMU ~6©^Wi: 
[ft^« 8 ] 

mUit^^i^&mz nSG a AsMISS^I^:, fit^ 1 - 7 <7>V>-f 



miE# 2004-3001 190 



2003-401557 



^-v: 1/ 



[ 0 0 0 1 ] 
[0 0 0 2 ] 

ZnSeffili, -^^flj^"^ K^r> 7°x^;^-) ^1^2. 7eV<7)ii: 

< i: l 9 9 O^lz-y^X-^mMZtifcmm* K-tf>^tl.^t(:J:otplZ 
n S eOJ&ljfl^fg-^&SC t^^tirm^, Z n S e ^SfcfcSH^Wjfcfci&tfS «fc 9 

[0 0 0 3] 

*n^#^{±, z n s emuzmmLtzML^mj%<7)&&LEDz^mLnmikzm^ 

TV^ 0 I^6feLEDIinIZnSeI«OSA (Self-Activated) l§7t£TO1-£St 
^--C&&o ^^a^^f&^fc^T- 1 1 0 Oftigli. HI 4 Kfcf «t ?CnlZnS e 1 0 1 
Ay7 7i (nlZnSe) 10 2. nl7 7-;K| (nlZnMgSe) 10 3 
> (ZnCdSe/ZnS e^M^P) 10 4, pl7r;Ki (plZnM 

gSSe) 105, 9 Mf (plZnS elCZ nSe/ZnT eigf&T-Jf) 1 0 

6 ^it:ti l, ±mmmjk<v v ? P (tn^-r) tjtznse mm. 1 o 

[0 0 0 4 ] 

SSW5:MLT^I$:aAL, iSttl 1 0 4tfM 4 8 5 n m&M) 

So ZnSeltlOlHAWt^ffetli, Z n S eiWOS A^'/^-^ligU 
fO|S*S A3&7fc# ? i5t*B$:ft£o Af^li 5 9 0 n If- ^ ZW?5&±1:$> 

*). 8fi4 8 5 nmOffe*tJI|SftJt$"Cj|-?^*)*4itKJ:oT, AfflOiKiifi 
fei:li-5Wf)tLS 0 ±EOZnSe^SfeLEDIi, E»*EE* , 2. 7Vf!SMg; 

[0 0 0 5] 

L^L&7& ? £>, Z n S e ^Jt^f-li fOJWr^fiw I: v> 9 HIS:tt 4o >k^, Z n 

7 7*J; i)/h§ wo K^t ? 7*S:lft4. 5bte<*>l£K. nl7 7 7 KI^^I?-^, 
f fcpi^5 7 K«a»fejE?L*, ^t^*L±fSS14/f K&AL-T, S^fclEJL 

[0 0 0 6] 

(1) (IE?L) hS^^-LTl&Tti-So 
[0 0 0 7] 

(2) pl777FI^'J-^ 7 n-) U pl77 7 K«T#$&#«H5*§ 
[0 0 0 8 3 

±IE (2) 0«'&3& f ^#v^fcfl3tjR^«4fc*, ffcjfe*^ (LD, LED) O^tU^ 

©l^CMt^i^^^-Hi (^rn|i; AEc) £A£<-f£<t. l^O'J-^^ 
fc**T?i*o iOAEcli, J:«)*frW»wtt, pi; 7 y Kif Ofo^OJiSO J. 

l±J*L-v»d*, -<7>Pfil£A£ <t^i:(iWT0 3oo^ft^^ 0 
[0 0 0 93 

ftl£# 2004-3001190 



mm 2003-401557 



^-v! 2/ 



( 1 ) pl^7 7 KJS<tv^ k^> 7 ^tffittiO/O 7 yoUA E g ^^:§ < 
[0 0 10] 

(2) pg^ 7 y Fmv)** ] ) T^m^iglm LX, pS?7 7Kl(07x;Kl/^)^ 

T»f*o 

[0011] 

(3) ffittil^At^lilM^Tlt^o 
[0012] 

±I5<7)9*> (3) OTr/£f±, i^?^S<7)|§7t*T-^^?ti-^±-C-*(*^^^o ±IE (1) 
(DUmtLT, tztz.l£\ Z n S e^Tt^T-'Cii^ ?77 FiCZ nMgSS eiiffl 

fcC«fc»K Z n S e t^SS^^fc^^MTC^^T, /O K^> 7 7^4 . 4eV 
mmtx±£ < -f&Z ttfX~£ &o 

m&3tt 1 ] 5 - 7 5 2 1 7 

[hb^(o^/5] 

[0013] 

L^L£^. ZnSeM'&WIW^ ±|E (1) <Dl?mt (2) 0?jy££$> 
:w ? t^^>o f^ifiit Z n S e|C#t^) K-^>^#1£H&& 0 i 

[0014] 

Z n S e^t^Wj»#^(i> ¥frtW^t & K-e>^lita^paK-/0 h 
^jgA-T^-^ti-e^^v^ z n S e Lf^ft^f p I^^ftiA l±M B E iit: J; 

<&&:i<h, Jtf Kt-tt©^B (#»l±J:<^o-Cv^v>) < - 

[0 0 15] 

±E©ift*?>, AEcS"ft7^i:tS±-e, pl^ 7 7 KfO/O K^t 7 /{:f 11 
v>^2. 9-3. 0 e Vfiatfx^titv^o OftiHiO^^ K^> y y-C#£>ft& 

[0 0 16] 

Z n S e^(D|&7c;^T-^i3lt^. ±IS £: fiSU^> $ <b fc*: £ v^Hti. pI^'yFI^ 
[0 0 17] 

MWUJ:9i:ZnSe^I I - V I mit&®¥MW?\U pi K-k^^ 
-eo £ ? &#t£K*B0 LT> p 1 7 7 7 Kl i: 'J - 7 L f:!?^^ C T-£?L i 
f&Ztl, ^©pa^^'JTftWlTLHo pI+^'JTMWtl)^ A E 

£BfJE# 2004-3001 190 



!&m 2003-401557 ^- v : 3/ 

• 

[0 0 18] 
[0 0 1 9 J 

•7 K/itor^£ttJi£*i}-£ i i -v imit^^w^itm^h^o zwy^-mvf 
^yt^n, t pi? 9 y Kstoratcisv^T, -€-o?§i$/f P s? 7 ? ki© 

K^> y y° 4 l)^|wr/ K^> 7 ^£^£^2»#0^'J l/:pl?7'; 
KifflCpS? 9 y Klo/o K^> y ^4 O^Swo K^> 7 2>¥MW<F> V 

7 y 7°Jf i: £iix.& 0 
[0 0 2 0] 

±|B1f#Uc4*U4\ A'lJTitixT'J-^ LtlfcS^IK lipl?77 KBCfc 

^•j * < «rtc yert-c^Ritc F7 7 -/^fitz 0 , iE?L t Ltz *> lt p m? 9 

[0 0 2 1 ] 

t;j3tt-5)#3»^7t^OL E D(Light Emitting Diode) £^1-|2|-e& £ „ £0*1193 
P!<9LE D 1 0 O^lCli, H/Tfe (100) WnlZnS e &fiL 1 fc^ffl Lfco nlZ 
n S eifil 0±^T^«bJKH, /<?7rlOnSZ n S el2/nl?7 ? KlOnl 
ZnMgSSei3/ffitl© (Z nC d/Z n S efli^P) 4/^'J7|OZn 
MgBeSeil 1 / h 9 -fM OZnSeil 2/pI?77 FlOpiZ nMgS S 
eH ? h«0 (ZnTe/ZnS effiWplZ n S ei) 6ri*^tT* * 

[0 0 2 2] 

±ffi<7)x.tf^ ^yt^tliiMB E (Molecular Beam Epitaxy)ft€rfflv»-Cfr&o7t 0 n 

3 S^'pl? 7 v KS 5 K^> y 7^*;i/^-f4, HC2.9eVn, U 7 
m 1 1 K^> ? ^^^^-{4 3.1eVkUo i fc, Sttf 4 iOl&MSfix 

4 8 5 nmi:4SJ:^:C d&Jt£P!£L*:o 

[0 0 2 3] 

B5EnI?7 7 Kl3M'pI?7 7 Kl©f*(i, t i>izm0. 5 ^mt U 
/*'J i i (DM-Mfo 0.'02 J umtU h777"112 (4 & 0.05/<mi:L/: 

0 ^*fi»*JS^ML"CH, pl?77 KiWpa^**l!6tt3x 10 16 /cm 3 t U 
F77 -/Jl^pSI^^iftJK** 3X10 17 /cm 3 H/:o ±IBO L E DC fi EItt: Ltv^ 

nnmJklfvnmmWrhthX^&o nlZ n S 1 <7)ill a CT i /Aui 

frhtaZ, nl«^ £tz*>9? H6 0±iB6 a KJ£* 1 0 n mfSj^^it^O A u ffi 
p»\ f^tfb^-Cv^o _h!S<7) LED O^-jiflllc 4 0 0 ^ m[~J& nlZnS 

Lfco ffiJHbSftfc*-? 7 , ^fAli:r/fV >7'Lt, ^fFItit*WLED ( 
[0 0 2 4 ] 

IH 2 tt, HI C/TfL E DC43tt& nl? 9 y Kg 3 /f&ftS 4 /O-o; rf 1 

-/O K4*j£K4 pi? 7 y KW^fiJ^isd fc-ravy-ti, tfA'JTg 

1 1 (D*°ryyf ;K:i *)tJjlfbti& 0 L^L^O 71 1 1 £ jffi x. T V - ? L^l^O^ 
< lih 7 7 T 4 ! 1 2 Ci3v^^iC b 7 7 7'?tL, IE?LfcW*gr£LT?gafc-f So Lfcj&*o 

ttiSEff 2004-3001 190 



2 0 0 3 -4 0 1 5 5 7 ^- v I 4/ 

3r> y 7°K-£-;b«d£^(±&v> 0 
[0 0 2 5] 

0 4 t^i-«Jlfl|jtS:^-r*JtlSEffiI^LEDSrf^*Lfco 

[0 0 2 6] 

±IE*»9!«X0 r Jtie«O LED li^Oi>Ufcfcftt?fiUB§ *L7t<, ±IEL E D K 7 0 M 

1 5mA«>— SSmiftSrSfcLfcjF'b, *fJ£^©TOB$Hii£ffl£«95ELrt:o Mi^^i^O t 
£t)t*o/: 0 JttfcflflOL E D-C(±^#S<0 7 0 "CfiT-rSOKSSI-* 
Bt^ti2 0 0 - 5 0 0^FMJtt±-e* £££ «t-e 3 5 0 ^fflt?* o 7tr 0 £*U- 

ifcLT. *|6«WOLED-eii, 0 %t-cwr-r2><7)iz&-rzmiBn* 3 5 0 

- 7 0 0 ^MJa±T* 0 , ¥*^-T & t 43 jo J: 5 0 0 «fWI-C* o fc e 
[0 0 2 7] 

±teOf*Btfg*KJ: 0, L E Dt± **>#ifr* Kit 

LTft 4 0 %#S-e W L fc 0 

[0 0 2 8] 

[0 0 2 9] 

13i:/TtLEDi:1±, iSM t p S! * 7 y KitOUC, TJiXt^ h 9 y 

<D—m <Dm&to& % n -2) - 1 #*t § & 0 

[0 0 3 0] 

ifc, ±.m<D nM? 7 ? KlfnIZni-,Mg 5 S,Sei- y (0<x<U 0<y<l) S 
«9 . ±IE<OpS!7 7 ';Kl^plZni-,Mg 5 SySei-, ( 0<x< 1 , 0<y< 1 ) Jg 
tiotU^o ±ieo P az m.xM gl S y S ei- y {±^'> K^> 7 7V>*# 

4 i i: t&*-C £ * 0 
[0 0 3 1 ] 

ttz, ±|5<7)/^J T/1£B e £#tr I I -V I JML^WM^ LTU^ 0 t < fc± 
fEO/^'JTJifc, Z ni-x-yM g s B e y S e (0^x + y^l, 0<x, 0<y) Tfllfifc L 
TU^o Be £#tr I I -V I Mfc^###, t < Z ni-x-yMgxB e y Seli, fflli 

1^7 7 K«0|ll*»*bStt»^|Sl^'9JE?LHWL-Cti|»a!fc*^i*, iE?L^ACJ:^l§7c 
[0 0 3 2] 

ifc, -tlEO h 7 -7 7°^^ Z n S x S ei-x (0^x^0.1) tiJ£LtUv» 0 ±IE 
ZnSxSei-x (0^x^0.1) K J: , p W.9 7 y Ki<D^ ry * y 7" J: 9 /h£ 

K^> 7 7°0 h77 7°Jt£&0&*£ H B H t4£«oT^t>^V^jM£«.l 

t^ ? -e^^. 0 ±feZ nSxSei-x (0^x^0.1) It, ZnSe £ i: (i a 

[0 0 3 3 ] 

±.Umm<OfmX~mLtz X ^ fc, ft^WiWCnlZ n S eiiMS,§^«£/flV>£ 

thlEif#2 004-3001190 



mm 2003-401557 ^- S J : 5/E 

£3MR*Jflv»fcW#K:ii, ^ B B H <7)^t^l^^^ ^ICU S Sr-^tf Z n S S e 

[ 0 0 3 4 ] 

^tte^Ty K-:/Jf (pISV'nIi:J;f)tlgt«ili^tUH T-*ot 
[0 0 3 51 

<7)X\ h77 7Jf £ >)fV>«9^Ii LV>o 

[0 0 3 6] 

t tz, ±$mm<oMmxa led co^T^wMt^ ii-vi jn-rt^*^** 

£/B ^tz^itmi-Xh flit t*<D &i%:i><Dl l Zi>m^Z>c\t ifiX # & o fciilfLD (Laser 
Diode) Kffiv^T & «fc v^ Q 
[ 0 0 3 7] 

ztiK^o ^m<ommtt. mmM<vmmmimiz£<oX7f^ti, zhiz&tftm&owi 
mmmt^<DMvfc}sj:zfmmftx<Dir-<x<7)^$:^tfZ t zmm-rzbwx&Zo 

[0 0 3 8] 

^S"t?abs/f; rmjkTf v y * ■?m*®.fr'k*mxw.w.-tz>z\ tizx »k i i-vim 

[0 0 3 9] 

im i ] *&W(omM<oMmzistf2> l EDi^ta-e**, 

[HI2] @ 1 C^tL EDOx^il/^'-zr/ K^^tHt^^o 
[13 3 ] &fkW<D$kn<DJ&miZi3VZffl<DL E Dt^tiT^So 
[EI4] i*OL ED^tiT^io 
[flF#*>ifclJI§] 
[0 0 4 0] 

1 nSZnSef|S B B B M, la ^<^*M. 2 ^'777iOnlZ n S el, 
3 nS^77Ki©n|ZnMgSSel, 4 ffittiO (Z nCd/Z n S e^Il 
T-#f0 . 5 pl777K!OplZnMgSSel> 6 3>**Mitf> (ZnTe 
/ZnSeMfi/pIZnSei, 6a ^ > h Jf <7>±M, 10 LED, 11 
, 11a, lib A'JTfCZnMgBeSei, 12, 12 a, 12b h7';7*i 
OZnSSelo 



miE#2 004-3001 190 



imm&] mm 
m 1 1 



#11 2003-401557 



^— v : 



i/ 



6a 



^WVWt (ZnTe/ZnSeS^^e/pSZnSe) 



pftlJ^yKJi (pgfZnMgSSe) 

h^y^JKZnSe) 

/N'JTjf (ZnMgBeSe) 

SttJf (ZnCd/ZnSe£SST#F) 
nffil]^/ KJ1 (ngfZnMgSSe) 



/<VZ>T~ JKngJZnSe) 



nl^ZnSefi& 



V 

1a 



tBSE#2 004-3001190 



6 
5 

12 
11 

4 

3 

2 
1 



mm 2003-401557 



^-v: 2/ 



IH2] 



> 



11 



12 







1 





















3 4 11 12 



<= 

IE?L 



ttiliEJff 2004-3001 190 



12003-401557 



[13 3] 
10 



\ 



6a 



z»£^hJi (ZnTe/ZnSejgt&^Jf/pHZnSe) 



p®J<^;/KJf (pSZnMgSSe) 1 — 5 

- 12b 



h^vZfm (ZnSSe) 



A'JTlf (ZnMgBeSe) 



h^^P(ZnSSe) 



/'C'JTJKZnMgBeSe) 



Stt»(ZnCd/ZnSe£S*^#F) 4 



nH^^KJB (nMZnMgSSe) 



lirjlT— JSCnUZnSe) 



nMZnSeSlS 



11b 
12a 
11a 



Y 

1a 



M 2003-401557 



4/E 



[HI4 ] 



110 



^S^hJiCZnTe/ZriSeMte^li/pMZnSe) 



p^^^KP(p^ZnMgSSe) 



105 

— 104 

— 103 



— 106 



5S14JB(ZnCd/ZnSe£«*^#F) 



nl^yKJKnMZnMgSSe) 



102 



nMZnSeSffi 



101 



ttllE# 2004-3001190 



- ' ' #fg 2 0 0 3 -4 0 1 5 5 7 ^- v I 1/E 

[9RJB] I I -V I M^f^f: i otf *$^/iH*i^#^^#ftt^o 

nIZnSe flS B B H i« 1 tc^jft$*i, n 7 y KJf 3 £: p 9 y F 
€ 5 t^WtcSttJi 4 Sr*-r* I I-VlHMW»LED10^ot, f£14« 

wo Kf> 7 7'^tt^*W^' , i 71 1 1 Sr. t/:pl^7 KillCpl^ 
9 7 KlO/O 7 vvrf> 7 7"^W1"^>#-#^^ F 7 7 7°i 1 2 ^ 

[SftBI] HI 



miE# 2004-3001 190 



1/E 



Wm 2003-401557 



m m a m m 



mm 



[000002130] 



^l^i! B 1 9 9 0^ 8^290 



3 3? 



mn#-f- miiE# 2 0 0 4 - 3 0 0 1 1 9 0 



